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Abstract

In this research, the sugarcane harvesting and transportation scheduling for the
chopper harvester was designed in order to maximize the sugar productivity that is an
attempt to increase the profit for the sugarcane farmer and the sugar factory. The
purpose of the scheduling was also to reduce the inbound logistics cost of sugar
industry in Thailand by developing the plan which minimizes the distance that the
chopper harvesters have to move from plot to plot. Hence, field test was done in order
to check the operating cost of the chopper. Time studies covering all operations in
sugarcane unloading process of one sugar factory in Rajburi province were conducted
to gain insight of the process. The acquired data were analyzed through the use of
simulation via Arena simulation software. Queuing theory was used to predict arrival
rates of the harvests. Yield and CCS (Commercial Cane Sugar) models for the sugarcane
variety that commonly planted in the study site were developed. The sugarcane
harvesting and transportation scheduling was designed based on the obtained data and
principle of operation research (OR). In order to check the performance of the
scheduling, computational experiment was done based on the assumption that field
capacity (FC) for harvesters was divided into 4 levels: 200; 300; 400 and 500 ton/day,

respectively.

The result showed that the operating cost for mechanical sugarcane harvester
by the chopper was 2,275 baht/rai. When the harvests delivered to the factory, time
used for weighing sugarcane was of Poisson distribution. Unloading times for chopped
cane and for stalk cane were assumed as Poisson and beta distribution, respectively.
Times spent for removing remained cane and for weighing the empty truck was of
exponential and beta distribution, respectively. The arrival rate of the burned cane
supplied to the factory was 5.22 minute/truck and assumed as lognormal distribution.
While the arrival rate of the chopped cane delivered to the factory was 2.19
minute/truck and assumed as exponential distribution. Incidentally, when the chopper
has to move from plot to plot, it was hauled by the lorry when distance between plot
and plot is longer than 60 km. Meanwhile, such distance is shorter than 60 km, the

chopper will move by itself, and the travelling speed was around 20 km/hr.

In order to maximize the sugar productivity and minimize the inbound logistics
cost, the sugarcane harvesting and transportation scheduling was designed. The
scheduling was composed of three steps as follows: 1) forecasting the yield and CCS
of all sugarcane plots day by day during the period of harvesting; 2) clustering the
groups of plots to be harvested day by day based on the concept of binary

programming; and 3) determining the minimized routes that the choppers have to work



on all groups of plots based on the concept of vehicle routing problem (VRP) and
traveling salesman problem (TSP), and then solved the problems by using genetic
algorithms (GA). The result obtained from the computational experiment to check the
performance of the designed scheduling show that it could make the timetable for the
choppers working on groups of sugarcane plots which all plots could be feasibly
harvested at the points that meet their maximum CCS. This shown that the designed
scheduling was profitable for sugarcane farmer and sugar factory as well. In addition,
the total distance for moving the choppers to work on all plots during harvesting season
could be reduced in range of 7% to 15% when comparing with unplanned harvesting.
Consequently, the inbound logistics cost was also successfully obtained through the
use of the designed scheduling.
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